The flow curves of the supratrochlear and supraorbital arteries were recorded and sequential compression tests of the superficial temporal and facial arteries were carried out bilaterally. Compression of these branches of the external carotid artery should normally result either in no change or in augmentation of flow in the fronto-orbital branches of the ophthalmic artery. Reversal, alternating or zero flow in these arteries or a marked decrease of orthograde flow after compression of the external carotid artery branches indicate the presence of a severe obstruction of the proximal internal carotid artery (fig 1) .
In the last decade various techniques have been reported for the non-invasive diagnosis of atherosclerotic lesions within the extracranial part of the carotid arteries. Some of these, like periorbital Doppler examination, are based on the well known retrograde perfusion of the ophthalmic artery via branches of the external carotid artery (supratrochlear and supraorbital arteries) in the presence of severe stenosis or occlusion of the extracranial internal carotid artery. However, although these indirect tests can easily be performed with rather simple, low cost technical equipment, their diagnostic reliability is restricted to the detection of haemodynamically severe obstructions (>80% stenosis) within the proximal part of the internal carotid artery, in the absence of a significant stenosis of the external carotid artery.'-4 Therefore, sup- plementary direct recordings from the carotid arteries in the neck have been reported as necessary for a more accurate evaluation of less obstructive lesions, as well as for the exact estimation of their degree and site.5-9 This study attempted to compare the clinical usefulness of the periorbital and the combined Doppler techniques, on the basis of 431 subsequently performed angiograms in 333 patients with cerebrovascular disease in all stages (asymptomatic, transient ischaemic attacks and strokes).
Methods
A directional continuous wave Doppler device with a nonfocused beam at 4 MHz (Debimetre ultrasonique directionnel Delalande) was used for all recordings.
Periorbital Doppler
The flow curves of the supratrochlear and supraorbital arteries were recorded and sequential compression tests of the superficial temporal and facial arteries were carried out bilaterally. Compression of these branches of the external carotid artery should normally result either in no change or in augmentation of flow in the fronto-orbital branches of the ophthalmic artery. Reversal, alternating or zero flow in these arteries or a marked decrease of orthograde flow after compression of the external carotid artery branches indicate the presence of a severe obstruction of the proximal internal carotid artery (fig 1) .
Combined Doppler
In addition to these indirect tests the flow curves of the carotid arteries were recorded throughout that part of their course in the neck which was accessible to direct insonation. The probe was initially positioned over the common carotid artery just above the clavicle; moving the probe in a cephalic direction Moving the probe from the common carotid artery to the bifurcation results in a reduction of peak systolic and diastolic flow velocity due to the widening of the vessel lumen. The velocity curves of the internal carotid artery and external carotid artery vary considerably (fig 2) , according to the different circulatory resistances of the tissues they supply: the low resistance of the brain ensures that the diastolic pressure maintains a large continuous flow in the internal carotid artery and to some extent in the common carotid artery too, whereas the areas supplied by the external carotid artery have a much higher resistance, consequently reducing the diastolic component of flow ("d" in fig 2) almost to zero. These selective flow alterations can be demonstrated easily in the Doppler velocity curves recorded and can be unequivocally detected from the audible Doppler signals.
2. Extracranial Stenoses: Moving the probe from upstream to downstream across the carotid system in the neck may result in the detection of (a) a local increase in flow velocity (fig 3) , demonstrated Doppler flow curve alterations can be frequently demonstrated in the presence of internal carotid artery stenosis as well as of external carotid artery and common carotid artery stenoses which, however, occur less frequently.
3. Extracranial Occlusions: Occlusions of the internal carotid artery at the bifurcation are characterised by the findings that these vessels cannot be recorded, with reduction of flow in the proximal common carotid artery and frequent changes in the flow conditions of the ophthalmic artery (fig 1) . Since in such circumstances flow conditions in the external carotid artery often resemble those normally seen in the internal carotid artery only, identification of each artery recorded in the neck by external carotid artery compression manoeuvres is diagnostic. Thrombosis of the internal carotid artery above the bifurcation may rarely show an alternating flow into the proximal stump of the vessel (forward flow during systole followed by a diastolic backflow). 4 in the detection of non-stenotic plaques associated with its inability to distinguish ulcerative from nonulcerative lesions.
In comparison with the results of combined Doppler examination, periorbital Doppler proved to be a rather poor method for the reliable detection of extracranial internal carotid artery lesions (fig 6) .
In cases with mild stenosis of the internal carotid artery a high percentage (93%) showed a normal orthograde flow in the supratrochlear artery. In 7% no flow was present. None showed retrograde flow. Among the group with moderate stenosis, retrograde or zeroflow was present in only 10% and 8% respectively. Among the group with severe stenosis and occlusion, retrograde flow was found in 53% and 64% respectively and zero flow was obtained in 10% and 21% respectively. Thus a correct diagnosis would have been missed in 93% of mild, 82% of moderate, 37% of severe arterial lesions and in at least 15% of occlusions, if the change in flow at the watershed of the anastomosis between the branches of the external carotid artery and those of the ophthalmic artery from extra-to intraorbital had been taken as the only diagnostic guide. Furthermore, none of the non-stenotic carotid lesions (n = 53) could be detected with this indirect technique, because it showed without exception normal ortho- 
